A standing, human body insulated from ground by footwear and/or floor covering is in principle an insulated conductor and has, as such, a capacitance, i.e. the ability to store a charge and possibly discharge the stored energy in a spark discliarge.
INTRODUCTION
A person, insulated frorn ground by footwear and/or floor covering, is electrically characterized by her body and grounding resistance and her capacitance. IVliile the concept of body-and grounding resistance is easy to visualize as primarily the resistance along the surface of the body and the resistance through tlie shoes in series with the floor, the capacitance is a somewhat more elusive concept.
The capacitance (with respect to ground) C of an insulated conductor is defined by the equation:
where V is the voltage of the conductor with respect to ground when the conductor carries a charge q. The voltage V of the conductor is defined by q = C V
ground V = k v d a (2) conductor where E is the field strength along any path from the conductor to grounded surroundings. The relationship between charge q and field strengt:l-i E is fundamentally determined by the E -h x 21s given by Gauss' theorem (or sentence):
E E * c l S = D * d S = q p)
where S is a surface enclosing the charged body and E is tlie permittivity of the medium at tlie site of ! $ and D is the dielectric displacement (or electric flus density). The distribution of the flux and consequently the magniiude of the capacitance is thus a question of geometry (and permittivity). It is probably not possible to accurately model the distribution of flux around a charged person in a given environment and thus also not possible to accurately predict the capacitance.
Several approaches have been suggested, often approximating the capacitance of a standing person with that of a free sphere in parallel with a parallel plate capacitor made up of the feet in a given distance from a conductive layer in or under the floor [1, 2] .
To this author the sphere-approximation does not seem obvious (and also somewhat unflattering for most people). Instead we choose to approximate (only as far as the capacitance is concerned) a person in a room, Fig. 1 , with a cylinder capacitor in parallel with a parallel plate capacitor.
The cylinder capacitor is made up of tlie "vertical" surface of the person and the walls of the room with the capacitance: 
METHODS OF MEASUREMENT
The capacitance with respe'ct to ground of a human body can be measured in two ways. 
Charge-sharing
AC-measurement of body capacitance Most people working with circuits will consider a capacitor as an AC-component exhibiting a reactance:
where v is the frequency of the current through the capacitor. The common AC-method of determining a capacitance is by balancing in a so-called bridge the unknown capacitance relative to a known capacitance by a corresponding (easily measurable) ratio between resistors.
Body-and grounding resistance
As mentioned a person's electrical characteristics also include the body-and the grounding resistance, Fig. 3 .
Fig. 3
The body resistance, Tlp, is the resistance from the primary location of a charge on the person to tlie point of discharge. For a standing person this will normally be from the underside of her feet to a fingertip. Although this resistance may vary somewhat from pe:rson to person a representative value seems to be about 1 kR.
The grounding resistance, R, i.e. the resistance through the series of shoes and floor, on the other lialnd, may vary from a few ohm to 10'' ohm or higher. /' //" r ' i In column 2 and 3 we are dealing with a parallel plate capacitor where the major part of the field determining the capacitance is extending itself through :i dielectric, and in these cases the two methods give identical results, and agree with the theoretical value as calculated from eq. (6).
In column 4 and 5 we are considering a capacitor corresponding to the human body model suggested in Fig. 1 (;md Fig. 5 ).
The general result is again that tlie capacitance measured by the AC-method is lower than when measured by the static charge-sl iaring method. 
Discussion of results
When an insulated conductor receives a charge it may cause two types of electrostatic effects: it may create a field possibly causing a breakdown, and/or it may dissipate a certain energy in its surroundings. Both of these effects are determined by the charge and the capacitance of the conductor. Although the capacitance is a geometric/permittive quantity, independent of whether or not the conductor is charged, the definition of the capacitance is the ratio between a charge and the resulting voltage of the conductor. It therefore seems natural to determine the capacitance, which together with the charge is responsible for the electrostatic effects, by comparing the voltage of the charged conductor with the voltage when the conductor shares the same charge with a conductor with a known capacitance. And this is, as explained above, the charge-sharing method.
If an insulated conductor enters as a part of an AC-circuit, it may partly determine the impedance of the circuit contributing with a reactance:
where v is the frequency of the AC-current.
A capacitance determined by the static chargesharing method has the dimension of charge over voltage while a capacitance determined by an ACmeasurement has the (identical) dimension of time over resistance. Hence it could be speculated that the results of charge-sharing measurements depemd on the staring voltage and that the AC-capacitance of an object with a badly defined stray field may be frequency dependent. In order to check these speculations, a series of HBC charge-sharing determinations were done at voltages up to 5 k V (using a capacitive voltage divider). Similarly, a make-shift capacitance bridge was put together and the HBC was determined for frequencies from 100 Hz to 10 kHz. No dependence of the capacitances measured on starting voltage or frequency could be detected.
xc=27cvc
2B.1.6 Conclusion This paper has, for a rather limited range of objects, demonstrated that when we are dealing with systems with well-defined capacitances (i.e. the flus is well located) the static charge-sharing and the AC-methods of measuring capacitances yield comparable results. When, however, the flus is more strayin& distributed, as is the case with an insulated human body, the measurements reported here indicate that the charge-sharing method always yield a higher value. No solid theoretical explanation for the difference can presently be offered.
